 (JMed Genet 1998;35:273-278) 
). This condition is associated with deletions involving the COL4A5 gene extending into the first two exons of the neighbouring COL4A6 gene; deletions extending beyond exon 2 do not produce leiomyomas.9"-2 Features not directly connected with abnormalities in type IV collagen have also been described; these include specific haematological abnormalities such as macrothrombocytopenia (OMIM 153650)13 either alone or in conjunction with leucocyte inclusions (OMIM 153640)14 and May-Hegglin anomaly.'5 A family with X linked nephritis and sensorineural hearing loss is the subject of a recent report in which affected male relatives also have macrocephaly and mental retardation. '6 This report describes a family with four members, a mother, two sons, and a daughter, who all have clinical features consistent with X linked Alport syndrome. The two males have additional features including mental retardation, dysmorphic facies with marked midface hypoplasia, and elliptocytosis. This phenotype was associated with a submicroscopic deletion on the X chromosome involving the entire COL4A5 gene in all four family members. We propose that the additional abnormalities in affected males of this family are caused by deletion or disruption of X linked recessive genes adjacent to the COL4A5 gene and that this constellation of findings probably represents a new X linked contiguous gene deletion syndrome.
Methods

IMMUNOHISTOCHEMISTRY
Epidermal basement membrane expression of the al and a5 chains of type IV collagen was studied using monoclonal antibodies (Mab). Rat Mab 102 is directed against the NC 1 domain of the al (IV) chain.'7 Mouse Mab A7 is directed against the a5(IV) NC 1 domain. '8 Fluorescein isothiocyanate conjugated goat anti-rat or anti-mouse IgG preparations (PelFreeze, Rogers, Arkansas) were preabsorbed with normal human serum and used as secondary antibodies.
A skin biopsy specimen (3 mm) was snap frozen in liquid nitrogen and stored at -70°C. Cryostat sections were cut using a Lipshaw cryostat maintained at constant temperature (25°C) and humidity (30%) then fixed for 10 minutes in acetone (for non-denatured sections) or Receptive speech was at the 2-3 year level and expressive speech at the 1 year level. head circumference on the Linear growth followed the 5th centile, cores were 8 and 9 at one weight followed the 50th centile, and head cirespectively. The The proband's younger brother presented with virtually the same features as his older brother (fig 2) . His head circumference was on the 25th centile. He had developmental delay but to a somewhat lesser degree than his brother's. At 15 months of age, moderate sensorineural hearing loss was detected although interpretation was complicated by the presence of a middle ear effusion. He also had microhaematuria and distinct elliptocytosis on blood smear. At 3 years he had asymmetrical astigmatism. He had no gastrointestinal or respiratory symptoms.
MOTHER (I.2)
The mother at the age of 38 years had an unremarkable physical examination including normal blood pressure. Her intellect was normal. She had unilateral mild to moderate high tone sensorineural hearing loss present since the age of 20 years and she was myopic. She also had microscopic and intermittent macroscopic Figure 5 Southern blot haematuria; serum urea and creatinine were analysis using one (HE6) exons 1 and 51, generated no products in DNA samples from each brother. The presence of a deletion was confirmed by Southern blotting analysis on DNA samples from both boys by using cDNA probes2' 26 covering the entire COL4A5 gene (see example in fig 5) . None of the probes, including JZ4 and PF7 (covering exons 1-9 and exon 51-3' untranslated region, respectively), showed any bands in the patients (not shown). Analysis of the polymorphic marker 2B6,27 located just 3' to the COL4A5 gene, confirmed that the deletion extends beyond the COL4A5 gene (no PCR product in male patients). Moreover, analysis of this flanking marker, 2B6, showed lack of heterozygosity in both the mother (I.2) and sister (II.2) who carry different alleles, and transmission of only the paternal allele to II.2 (not shown). This result can be explained by the presence of a deletion involving the COL4A5 gene on one of the maternal X chromosomes and transmission of this X chromosome to all three of her children. Neither maternal grandparent shows a COL4A5 deletion in DNA extracted from lymphocytes.
UNUSUAL FORM OF APPARENTLY X LINKED
ELLIPTOCYTOSIS
Peripheral blood smears from the proband (IIJ.) and his brother (II.3) showed distinct elliptocytosis ( fig 3) ; peripheral smears from other family members were unremarkable. Neither boy exhibited anaemia or reticulocytosis. Qualitative and quantitative analysis of red cell membrane proteins by SDS-PAGE on samples from all three sibs and the father were within normal limits (table 1) . In addition, no allelic loss at SPTA1 (lq22-23), SPTB (14q23-24), EPB3 (17q12-2 1), EPB41 (1p33-p34.2), or ANK1 (8p 1 1.2) loci was detected by DNA analysis (data not shown).
The mechanical stability and rigidity of erythrocyte membranes were examined using an ektacytometer. Measurements of mechanical stability of membranes derived from erythrocytes of both parents and all three children were normal. Membranes from all five subjects also exhibited normal rigidity. This work was supported in part by grants from the National
